Introduction: Chickenpox is very contagious childhood disease, which occurs due to varicella-zoster virus (VZV) primary infection. Disease in healthy children resolves usually without complications, but risk of complication is much higher in adults and immunocompromised hosts. The goal of this study was to determine different clinical and epidemiological characteristics, laboratory features, clinical course, and outcome of chickenpox in children and adults.
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INTRODUCTION
Chickenpox is childhood disease, which occurs because of varicella-zoster virus (VZV) primary infection. It is still considered as "children's disease", but recently an increased number of infected adults are being reported. 1 It is highly contagious among people who are not immune and virus is spread easily through coughing or sneezing of ill individuals or through direct contact with secretions from the rash. Symptoms include fever, headache, dry cough, and characteristic itching rash that goes through three phases: papules, vesicles, and crusts. Illness in children runs mostly without complications, with mild to moderate symptoms. Complications of chickenpox in children are rarely described (up to 2%). [2] [3] [4] However in adults a lot of complications may occur, such as pneumonia (10-50%) 5 , bacterial super infections of skin (2-21%), 6 ocular and neurological manifestations (0.03%). 7 Therapy of complications in most cases requires combinations of antiviral drugs and antibiotics for long period of time. Fatal outcome is rare. In the United States, mortality rate dropped from 0.41 per one million populations to 0.14 after introduction of varicella vaccine. Active immunization in some countries also significantly reduced hospitalization and complications due to chikenpox. 8, 9 In the last few years we have noticed an increased number of present complications and longer hospitalization in adults at our clinic. For this reason, we decided to compare these and other parameters in hospitalized children and adults to see possible differences. Patients were distributed into two groups according to age: children (<18 years) and adults (>18 years). We compared the demographic and epidemiological characteristics, laboratory investigations, clinical symptoms (fever, headache, rash, muscle ache, respiratory symptoms, vomiting), complications and the outcome of the disease. Cut-off values for laboratory investigations were: C-reactive protein <5mg/L, platelets 150-400 x 10 9 /L, leukocytes 4-10x10 9 /L, ESR 0-20 mm/1h, aminotransferases: AST 10-40 IU/L, ALT 10-48 IU/L. Diagnosis of pneumonia origin (viral or bacterial) was based on chest X-ray characteristics, and values of inflammatory markers such as C reactive protein (CRP), eritrocyte sedimentation rate (ESR) and leukocytes. Criteria for inclusion were clinical confirmation of varicella infection and for prospectively monitored patients serological confirmation of disease, such as ELISA, was needed. According to the symptoms and complications, patients were classified into three subgroups: mild, moderate and severe clinical features. Patients who had residual chickenpox symptoms which do not disrupt the daily activities were considered as "recovered", while "healed" patients were considered patients with no symptoms at discharge. For serological confirmation, we used ELISA Enzygnost Anti VZV IgM/IgG kit (Dade Behring, Marburg, Germany). Serological testing was conducted at Institute for Microbiology, Clinical Center University of Sarajevo. Statistical analysis was performed using software for statistical analysis (SPSS ver 15.0 program for Windows and Microsoft Excel 2003).
MATERIALS AND METHODS
RESULTS
During the six and half year period a total of 11, 197 Thrombocytopenia was found in 20 (33.3%) adults and 6 (10%) children. We had elevated levels of CRP in 43 (71.6%) adults and 35 (58.3%) children. Level of erythrocyte sedimentation rate (ESR) was elevated in 27 (45%) adults and 23 (38.3%) children. Levels of leukocytes, eryhrocytes, hemoglobins, urea, creatinine, alanine aminotransferases (ALT) and aspartate aminotransferases (AST) were in normal ranges. Varicella serological tests were positive for all tested patients among groups. Nasal swabs were positive for Staphylococci in six of children (10%) and seven of adults (11.6%). Streptococci was found positive in two children' swabs (3%). Other swabs were negative. Pneumonia was seen in 21 (35%) of adults and 19 (31.6%) of children. According to radiological and laboratory findings, 18 adults and 15 children pneumonia was of bacterial origin, and in rest of the cases was of viral origin. In adult group 11 (18.3%) patients were considered healed compared to 14 (23.3%) patients in children group. Recovered were considered 49 (81.7%) of adults and 46 (76.7%) of children. Children are more likely dismissed from the hospital as healed compared to adults, who are often dismissed as recovered. The mean length of hospitalization in adults was 11.5 days (range 3-31 days), and in children 9.5 days (range 2-19 days) with statistical significance (p<0.001). We found no death in both the groups.
DISCUSSION
Chickenpox is disease with very high contagious index, occurs worldwide and endemic i most countries. Disease in childhood lasts without complications. We had a hospitalization rate similar to most European countries, where it is 1.3-9.9/100,000 inhabitants per year. 10 Disease have no sex predisposition, but in our study males dominated in group of adults. Previous studies have shown that the ratio of men vs. women was in the range of 1:1 to 1.2:1.
11,12 School-age patients dominated in a group of children, while in a group of adults median age was 33 years. Very high percent of patients from both groups reported previous contact with sick person, which is more than described so far. 13 Mean time from the onset of first symptoms till admittance to hospital was higher in group of adults, which coincides with previous studies. 14 Characteristic symptoms and signs of disease include rash, fever, myalgia, headache, respiratory problems and vomiting similar to our study. 15, 16 Haematological changes during chickenpox, especially thrombocytopenia, are common. We found 33% adults and 3% of children with sings of thrombocytopenia. This result is similar to other relevant studies. 17, 18 Elevation of CRP usually follow bacterial super infection during chickenpox. 19, 20 Complications during varicella can be a primary, secondary or immunological. In hospitalized patients complications occur in 47-76%. 21, 22 Pneumonia is the most frequently reported complication. 23, 24 It is more common in adults than in children. Our results show that in the adult group 35% had pneumonia, while in children 31.6%. The rate of complication is reported to be in 1-27% of cases. 18, 22, 25 Recent studies show that secondary bacterial skin super infection is present in 14-50% of patients. 18, 26, 27 We encountered a higher rate. Possible etiological cause were staphylococci and streptococci, who are found positive in a nasal swabs. They are considered as most commonly implicated bacterial pathogens. 28 Severity of the clinical features depends on the immune status of the patient and the existence of complications. In our study, 83.3% of adults and 67.7% of children had severe clinical features, which is much higher compared to literature data. 29 Mean length of hospitalization of our patients coincides in other relevant studies. In a group of adult patients higher number were considered cured, compared to group of children. Recovery was considered in higher percent of adults than in children. Fatal outcome is rare, and it happens in a range from 0.05-0.4 per million. 30, 31 Adult patients have a risk of lethal outcome more than 20 times higher than children. 10 In conclusion, chickenpox can occur in adults and children with higher risk of complications. Preventive strategies including the introduction of varicella vaccine in Bosnia-Herzegovina, may reduce incidence of chickenpox or its complications, especially in adults and immunocompromised patients.
